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flame becomes quiet.    So that it is evident that in this case the sound produces a greater effect in passing through a small hole than in passing
Fig. 2.
Source
o—
Burner
—o
through a larger one. The experiment may be made in another way, by obstructing the central in place of the marginal part of the aperture in the glass. When I hold this unperforated disc of zinc (14 cm. in diameter) centrically in front, we get a greater effect than when the sound is allowed to pass through both parts of the aperture. The flame is now flaring vigorously under the action of the sonorous waves passing the marginal part of the aperture, whereas it will scarcely flare at all under the action of waves passing through both the marginal and the central hole.
This is a point which I should like to dwell upon a little, for it lies at the root of the whole matter. The principle upon which it depends is one that was first formulated by Huygens, one of the leading names in the development of the undulatory theory of light. In this diagram (Fig. 3) is represented in section the different parts of the obstacle. 0 represents the source of sound, JB represents the flame, and APQ is the screen. If we choose a point P on the screen, so that the whole distance from B to C, reckoned through P, viz. BPG, exceeds the shortest distance BAG by exactly half the wave-length of the sound, then the circular area, whose radius is AP, is the first zone. We take next another point, Q, so that the whole distance BQO exceeds the previous one by half a wave-length. Thus we get the second zone represented by PQ. In like manner, by taking different points in succession such that the last distance taken exceeds the previous one every time by half a wave-length, we may map out the whole of the obstructing screen into a series of zones called Huygens' zones. I have here a materialproximation. Unless care be taken, a variation of effect with position of the mirror would probably be mainly due to imperfect adjustment of orientation of the burner.]
